A switch of N-glycosylation of proteome and secretome during differentiation of intestinal epithelial cells.
The maintenance of homeostasis of the intestinal epithelium depends on the complex process of epithelial cells differentiation, which repeatedly continues throughout the entire life. Many studies suggest, that cellular differentiation is regulated by glycosylation, or at least that changes of the latter are the hallmark of the process. The detailed description and understanding of this relationship are important in the context of gastrointestinal tract disease, including cancer. Here we employ a broadly used in vitro model of intestinal cell differentiation to track the glycosylation changes in details. We analyzed the glycoproteome- and glycosecretome-derived N-glycomes of undifferentiated Caco-2 adenocarcinoma cells and Caco-2-derived enterocyte-like cells. We used HILIC-HPLC and MALDI-ToF-MS approach together with exoglycosidases digestions to describe qualitative and quantitative N-glycosylation changes upon differentiation. Derived glycan traits analysis revealed, that differentiation results in substantial upregulation of sialylation of glycoproteome and increment of fucosylation within glycosecretome. This was also clearly visible when we analyzed the abundances of individual glycan species. Moreover, we observed the characteristic shift within oligomannose N-glycans, suggesting the augmentation of mannose trimming, resulting in downregulation of H8N2 and upregulation of H5N2 glycan. This was supported by elevated expression of Golgi alpha-mannosidases (especially MAN1C1). We hypothesize, that intensified mannose trimming at the initial steps of N-glycosylation pathway during differentiation, together with the remodeling of the expression of key glycosyltransferases leads to increased diversity of N-glycans and enhanced fucosylation and sialylation of complex structures. Finally, we propose H4N5F1 glycan as a potential biomarker of intestinal epithelial cell differentiation.